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(54) Title: CAN ENDS 



(57) Abstract 

An unseamed can end comprises a cover hook, (1) a chuck wall (2), a reinforcing bead (4) and a central panel (3). The chuck wall 
is in two parts; an upper part (5) adjacent the cover hook, and a lower part (6) adjacent the reinforcing bead. The upper part ts at an angle 
of approximately 14° to the horizontal, and the lower part is at an angle of approximately 42° to the horizontal. This produces a step (7) 
between the two parts of the chuck wall. This arrangement maintains the advantages of a shallower than conventional chuck wall, whilst 
reducing the reforming of the chuck wall during seaming. 
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,? CAN ENDS" 

The present invention relates to can ends, and to 
the attachment of can ends to a can body by means of a 
double seam. 

Our earlier published patent application W096/37414 
5 describes a can end having a chuck wall which is at a 
much shallower angle than has heretofor been 
conventional- The present invention provides a 
modification to the can end described therein. 

Accordingly there is provided an unseamed can end 

10 comprising a peripheral cover hook, a chuck wall 
dependent from the interior of the cover hook, an 
outwardly concave annular reinforcing bead extending 
radially inwards from the chuck wall, and a central panel 
supported by an inner portion of the reinforcing bead, 

15 characterised in that the chuck wall is in two parts, a 
first part adjacent the cover hook and a second part 
adjacent the reinforcing bead, the second part being 
inclined to an axis perpendicular to the exterior of the 
central panel to a greater extent than the first part, 

20 the first part being inclined to the said axis at an 

angle of between ]° and 39°, and the second part being 
inclined to the said axis at an angle between 30° and 
60° . 

The advantage of this two part design is that it 
25 reduces the amount of reforming of the chuck wall which 
takes place during the seamer operation. This may make 
it easier to obtain satisfactory and consistent seamer 
settings . 

Preferably the angle of the second part of the chuck 
30 wall to the said axis is between 40° and 45°, and the 
angle of the first part of the chuck wall to the said 
axis is between 4° and 20°, typically between 7° and 14°. 
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Conveniently the concave cross sectional radius of 
the reinforcing bead is less than 0.75irun, and the outer 
wall of the reinforcing bead is inclined to the said axis 
at an angle between -15° and 15° and the height of the 
5 outer wall is up to 2.5mm. 

The can end is conveniently made of a laminate of 
thermoplastic polymer film and a sheet aluminium alloy or 
tinplate or electrochrome coating of steel. Preferably 
the laminate comprises a polyethelene teraphalate (PET) 
10 film on an aluminium/manganese alloy sheet less than 
0.01" (0.25mm) thick. The length of the first part of 
the chuck wall is conveniently between 0.05' 1 and 0.15", 
and preferably is approximately 0.1". 

The invention further resides in a method of forming 
15 a can end comprising the steps of:- 

1) forming an end shell comprising a peripheral 
cover hook portion, a chuck wall dependant from the 
interior of the cover hook portion, an outwardly concave 
annular reinforcing bead extending radially inwards from 
20 the chuck wall, and a central panel supported by an inner 
portion of the reinforcing bead, the chuck wall being 
inclined to an axis perpendicular to the exterior of the 
central panel at an angle of bewtween 30° and 60°; and 

ii) deforming a part of the chuck wall adjacent the 
25 cover hook portion so that it is inclined to the said 

axis at an angle of between 1° and 39° , but less than the 
angle of the remainder of the chuck wall. The method 
preferably includes the additional step of subsequently 
curling over the periphery of the cover hook portion to 
30 form a curled cover hook. 

The invention further resides in a method of forming 
a double seam between a can body and a can end as 
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previously described, said method comprising the steps 
of :- 

placing the curl of the can end on a flange of a can 
body supported on a base plate; 
5 locating a chuck within the chuck wall of the can „ 

end, said chuck wall being in two parts, a first part 
adjacent the curl of the can end being inclined to the 
longitudinal axis of the can at an angle of between 1° 
and 39° , and a second part inclined to the said axis at 

10 an angle of between 30° and 60°, the inclination of the 
second part being greater than that of the first part, 
said chuck having a f rustoconical drive surface of 
substantially equal slope to that of the second part of 
the chuck wall of the can end and a substantially 

15 cylindrical surface portion extending away from the drive 
surface; 

causing relative motion as between the assembly of 
can end and can body and a first operation seaming tool 
to form a first operation seam; 
20 and thereafter causing relative motion as between 

the first operation seam and a second operation tool to 
complete a double seam, whereby during these seaming 
operations the first part of the chuck wall of the can 
end becomes deformed to contact the cylindrical portion 
25 of the chuck. 

. The invention will now be further described by way 
of example only, with reference to the accompanying 
drawings, in which: - 

Fig.l is a sectioned side view of the can end 
30 according to the invention before edge curling; 
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10 


15 


Fig. 2 is a sectional side view of the can end 
according to the present invention, shown • in an end press 
at a first stage of the manufacturing process; 

Fig. 3 is a sectional side view of the can end 
according to the present invention, shown, in an end press 
at a 2nd stage of the manufacturing process; 

Fig. 4 is a sectional side view of the can end 
according to the present invention, shown in an end press 
at a final stage of the manufacturing process; 

Fig. 5 is a sectioned side view of the can end and a 
can body at the start of the seaming operation; and 

Fig. 6 is a sectioned side view of the can end and 
can body of Fig. 5 during the seaming operation. 

Referring to Fig.l, a can end in accordance with the 
invention comprises a peripheral cover hook 1, a chuck 
wall shown generally at 2 extending axially and inwardly 
from the interior of the cover hook, and a central panel 
3. Between the chuck wall 2 and the central panel 3 is 
an outwardly concave reinforcing bead 4 (known as an 
anti-peaking bead or countersink) . The dimensions and 
other details of the reinforcing bead 4 are as described 
in our application W096/37414. 

The chuck wall 2 is in two parts 5 and 6. The first 
upper part 5 adjacent to the cover hook 1 is at an angle 
25 of approximately 14° to the vertical (i.e. the axis 

perpendicular to the central panel 3) . The first part 5 
is approximately 0.1" long. The second lower part 6 
adjacent the reinforcing bead 4 is at an angle of 
approximately 42° to the vertical. The first and second 
parts of the chuck wall 2 meet at an annular elbow 7. 

The can end is formed in a conventional end shell 
press, as will now be described with reference to Figures 


20 


30 
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2 to 4 . Referring to Fig. 2, the press comprises an 
annular pressure ring 20 and a draw punch 21 arranged 
coaxially and slideably within the pressure ring. 
Opposite the pressure ring is an annular draw ring 22 
5 having an angled draw surface 23. Coaxially and 

slideably arranged within the draw ring is a reform pad 
24, with an annular recess 25 therebetween. In use a 
metal blank is held between the draw punch 21 and the 
reform pad 24, and also between the pressure ring 20 and 

10 draw ring 22. As the draw punch 21 and reform pad 24 are 
moved downwardly with respect to the pressure ring 20 and 
draw ring 22, the material is drawn over the draw surface 
23 of the draw ring in order to form an end shell with an 
angled chuck wall 2. Subsequently the draw punch and 

15 reform pad are raised with respect to the pressure ring 
and draw ring so that material at the bottom of the chuck 
wall is deformed in an unconstrained rolling action into 
the annular recess 25 so as to form the anti-peaking bead 
4. 

20 The end shell is then transferred by means of a belt 

(not shown) to a second forming station, shown in Fig. 3. 
As before the shell is held between a pressure ring 20', 
a draw punch 21 T , a draw ring 22' and a reform pad 24 T . 
The draw surface of the draw ring and the outer sidewall 

25 26 of the draw punch have complementary shaped surfaces 
so as to reform the chuck wall 2 into the two part 
geometry described with reference to Fig.l. At the same 
time, a first curling punch 27 slideably located over the 
pressure ring is moved so as to contact the outer 

30 periphery of the end shell so as to form an initial curl, 
shown generally at 28. 
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The end shell is then transferred, again by belt, to 
a final curling station shown in Fig. 4. The draw punch 
21", draw ring 22" and" reform pad 24" are substantially 
as before, whilst the pressure ring is now formed of two 
5 concentric rings 29 and 30 respectively. The outer ring 
30 is moved upwardly to allow the further curling of the 
periphery of the end shell, by means of an upwardly 
moving second curling punch 31. This forms the shape of 
the final curl, shown generally at 32. 

10 Fig, 5 shows a completed can end 8 positioned on a 

can body 9 and held in place by a chuck 10. The chuck 
has a f rustoconical drive surface 11 at an angle of 42° 
and adapted to drive the can end via contact with the 
lower part 6 of the chuck wall 2. The can end 8 is 

15 seamed onto the can body with conventionl first and 

second operation double seaming rolls, one of which is 
shown at 12 in Fig. 3. During the seaming operation the 
upper part 5 of the chuck wall of the can end is reformed 
to be substantially vertical, being constrained between 

20 the seaming roll 12 and the cylindrical sidewall 13 of 
the chuck 10. Fig. 6 shows the second seaming operation 
in progress, with the left hand side of the figure 
showing the seam following the first operation and prior 
to the second operation, whilst the right hand side of 

25 the figure shows a portion of the seam which has been 
contacted by the seaming roll 12 to complete the double 
seam. 
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CLAIMS : 

1. An unseamed can end comprising a peripheral cover 
hook, a chuck wall dependent from the interior of the ... 
cover hook, an outwardly concave annular reinforcing bead 
extending radially inwards from the chuck wall, and a 
central panel supported by an inner portion of the 
reinforcing bead, characterised in that the chuck wall is 
in two parts, a first part adjacent the cover hook and a 
second part adjacent the reinforcing bead, the second 
part being inclined to an axis perpendicular to the 
exterior of the central panel to a greater extent than 
the first part, the first part being inclined to the said 
axis at an angle of between 1° and 39°, and the second 
part being inclined to the said axis at an angle of 
between 30° and 60° . 

2. A can end according to claim 1, wherein the angle of 
the second part of the chuck wall to the said axis is 
between 40° and 45°. 

3. A. can end according to claim 1 or claim 2, wherein 
the angle of the first part of the chuck wall to the said 
axis is between 4° and 20°. 

4. A can end according to claim 3, wherein the angle of 
the first part of the chuck wall to the said axis is 
between 7° and 14°* 
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5. A can end according to any of claims 1 to 4, wherein 
the concave cross sectional radius of the reinforcing 
bead is less than 0.75mm. 

6. A can end according to claim 5, wherein an outer 
wall of the reinforcing bead is inclined to the said axis 
at an angle between -15° and +15° and the height of the 
outer wall is up to 2.5mm. 

7. A can end according to any preceding claim when made 
of a laminate of thermoplastic polymer film and a sheet 
aluminium alloy or tinplate or electrochrome coated 
steel . 

8. A can end according to any preceding claim, wherein 
the length of the first part of the chuck wall is between 
0.05 inches and 0.15 inches. 

9. A can end according to claim 8, wherein the length 
of the first part of the chuck wall is approximately 0.1 
inch . 

10. A method of forming a can end comprising the steps 
of 

i) forming an end shell comprising a peripheral 
cover hook portion, a chuck wall dependant from the 
interior of the cover hook portion, an outwardly concave 
annular reinforcing bead extending radially inwards from 
the chuck wall, and a central panel supported by an inner 
portion of the reinforcing bead, the chuck wall being 
inclined to an axis perpendicular to the exterior of the 
central panel at an angle of between 30° and 60°; and 
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ii) deforming a part of the chuck wall adjacent the 
cover hook portion so that it is inclined to the said 
axis at an angle of between 1° and 39 °, but less than the 
angle of the remainder of the chuck wall. 

11, A method according to claim 10, including the 
additional step of subsequently curling over the 
periphery of the cover hook portion to form a curled 
cover hook. 

12. A method of forming a double seam between a can body 
and a can end according to any of claims 1 to 8, said 
method comprising the steps of:- 

placing the curl of the can end on a flange of a can 
body supported on a base plate; 

locating a chuck within the chuck wall of the can 
end, said chuck wall being in two parts, a first part 
adjacent the curl of the can end being inclined to the 
longitudinal axis of the can at an angle of between 1° 
and 39° , and a second part inclined to the said axis at 
an angle of between 30° and 60°, the inclination of the 
second part being greater than that of the first part, 
said chuck having a f rustoconical drive surface of 
substantially equal slope to that of the second part of 
the chuck wall of the can end and a substantially 
cylindrical surface portion extending away from the drive 
surface; 

causing relative motion as between the assembly of 
can end and can body and a first operation seaming tool 
to form a first operation seam; 

and thereafter causing relative motion as between 
the first operation seam and a second operation tool to 
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complete a double seam, whereby during these seaming 
operations the first part of the chuck wall of the can 
end becomes deformed to contact the cylindrical portion 
of the chuck. 
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Fig.2. 



25 


WO 98/34743 


PCT/GB98/00243 



WO 98/34743 


PCT/GB98/00243 



Fig.6. 


INTERNATIONAL SEARCH REPORT 


Inte .onal Application No 

PCT/GB 98/00243 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 B21D51/38 B21D51/32 


According to International Patent Classification (I PC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols* 

IPC 6 B210 B65D 


Documentation searched other than minimum documentation to the extent that such documents 


are included in the fields searched 


Bectronic data base consulted during the international search (name of data base and, where practical, search terms 


used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' 


Citation of document, with indication, where appropriate, of the relevant passages 


WO 96 37414 A (METAL BOX PLC 
;CARNAUDMETALBOX SA (FR); CARNAUDMETALBOX 
NV (NL); C) 28 November 1996 
cited in the application 
see the whole document 

EP 0 340 955 A (METAL BOX PLC) 8 November 
1989 

US 4 716 755 A (BULSO JR JOSEPH D ET AL) 
5 January 1988 

US 3 843 014 A (COSPEN J ET AL) 22 October 
1974 


Relevant to claim No. 


1,10 


| ] Further documents are listed In the continuation of box C. 


Patent family members are listed in annex. 

•A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority claim(s) or 
which fa cited to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the International tiiing date but 
later than the priority date ciaimed 

T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory undertvtnq the 
invention ^ 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the ciaimed invention 

cannot be considered to irtvotve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent fam8y 

Date of the actual completion of theintemationai search 


Date of mailing of the International search report 

26 March 1998 



06/04/1998 

Name and mafling address of the ISA 

European Patent Office, P.B. 5816 Patenttaan 2 
NL - 2260 HV Rfjswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni, 
Fax: (+31-70) 340-3016 

Authorized oflicer 

Peeters, L 



INTERNATIONAL SEARCH REPORT 

triform at ion on patent family members 


lnto» jnai Application No 

PCT/GB 98/00243 


Patent document 

Publication 


Patent family 

Publication 

cited in search report 

date 


members) 

date 


to i i yo 

All 
AU 

blbo39o A 

11-12-96 



TP 

tr 

UoYoooo A 

18-03-98 


na— i 1 — qq 

All 
AU 

0Uo443 B 

28-03-91 



All 

AU 

OCACOOrt A 

24-11-89 




i non i A7 a o 

luiyly/ A,B 

31-01-90 



FI 

97954 B 

13-12-96 



WO 

8910216 A 

02-11-89 



P D 

bD 

2218024 A,B 

08-11-89 



JP 

7071710 B 

02-08-95 " 



JP 

3503140 T 

18-07-91 



NO 

174284 B 

03-01-94 



US 

5046637 A 

10-09-91 

US 4716755 A 

05-01-88 

GB 

2193139 A, 8 

03-02-88 



HK 

27991 A 

19-04-91 

US 3843014 A 

22-10-74 

NONE 



Form PCT7ISA/210 (paler* family annex) (July 1992) 


> 


